Interplay of drug metabolizing CYP450 enzymes and ABC transporters in the blood-brain barrier.
The recent identification of drug-metabolizing enzymes cytochrome P450 (CYP) in the human blood-brain barrier (BBB) raises the question of whether these enzymes act in concert with ATP-binding cassette (ABC) transporters to limit the brain distributions of drugs. We recently demonstrated several CYP genes in freshly isolated human brain microvessels; the main isoforms expressed were CYP1B1 and CYP2U1. Many studies using different experimental approaches have revealed that P-glycoprotein (P-gp, ABCB1), breast cancer resistance protein (BCRP, ABCG2) and the multidrug resistance-associated protein 4 (MRP4, ABCC4) are the main ABC transporters in the human BBB. The first part of this review covers recent studies on the expression, regulation and function of CYP450 and ABC transporters in the rodent and human BBBs. The second part focuses on the possible interplay between some CYPs and certain ABC transporters at the BBB, which makes it a determining element of brain drug concentrations and thus of the effects of centrally acting drugs.